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(54) In-mold label 

(57) An in-mold label comprising a thermoplastic 
resin film base layer comprising a thermoplastic resin as 
the main component (I) carrying printed matter on its 
front side and a heat sealable resin layer (II) formed on 
the back side of the base layer (I) and made of a resin 
composition comprising 55-90 wt% of a polyethylene. 5- 
40 wt% of a polyetheresteramide, 1 -20 wt% of a modi- 
fied low-molecular weight polyethylene, and 0-20 wt% 
of a polyamide resin. 
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Description 

Field of the Invention: 

5 [0001 ] The present invention relates to a label for use in in-mold molding in which the label is initially set in a mold so 
that the side of he label which is in contact with the mold wall surface contains printed matter, and a parison of a molten 
thermoplastic resin is introduced into the mold and molded by blow molding or a molten thermoplastic resin sheet is 
molded in the mold by vacuum forming or air pressure forming to produce a labeled container. 

10 Discussion of the Background : 

[0002] A conventional integtal molding process for producing a labeled resin container comprises inserting a blank or 
a label in a mold and then molding a container by injection molding, blow molding, differential pressure molding, foam 
molding, etc., to decorate the container within the mold (see JP-A-58-69015 (the term "JP-A" as used herein means an 
75 "unexamined published Japanese patent application") and EP-A-254923). Such known in-mold labels include gravure 
printed resin films, multicolor offset printed synthetic papers (see, for example, JP-B-2-7814 (the term "JP-B" as used 
herein means an "examined Japanese patent publication") and JP-A-2-84319), and gravure printed aluminum labels 
comprising an aluminum foil laminated on the back side thereof with high pressure low density polyethylene and an eth- 
ylene/vinyf acetate copolymer. 

20 [0003] However, the process for producing containers decorated with the aforementioned in-mold labels or blanks 
through in-mold molding has the following problem. When labels are fed to a mold using an automatic label feeder espe- 
cially in a low humidity atmosphere as in winter, electrostatic charges which have built up in the stack of labels are not 
removed and two or more labels are erroneously fed simultaneously to the mold, if the labels have insufficient antistatic 
properties. As a result, containers having a label adhered thereto in an improper position, i.e. rejects, are produced and 

25 the labels are not effectively utilized. 

[0004] Another problem is that in a label production process the film or synthetic paper comes to have poor suitability 
for feeding and discharge in printing thereon especially by offset printing and. as a result, the label production machine 
has to be stopped and restarted many times. 

[0005] Proposed for eliminating such problems are: an in-mold label having a heat sealable resin layer made of an 
30 ethylene resin containing a low-molecular weight antistatic agent of the kneading type, e.g.. sorbitan monooleate or 
glycerol monostearate; and an in-mold label having an antistatic film formed by coating the surface of a heat sealable 
ethylene resin layer with a low-molecular weight antistatic agent, e.g., a poly(oxyethylene) derivative, and then drying 
the coating. 

[0006] However, both in-mold labels have a drawback in that the antistatic properties do not last for long. Furthermore, 
35 the former in-mold label has another problem. That is, the antistatic agent migrates to and accumulate on the surface 
of the heat sealable resin layer to thereby significantly impair the fusion bondability of the heat- sealable resin to con- 
tainers. As a result, reject container; are produced in which the labels have not been fusion-bonded to the containers 
at all or the labels adhered to the containers have blisters. 

40 SUMMARY OF THE INVENTION 

[0007] An object of the present invention is to provide an in-mold label having excellent suitability for label feeding and 
discharge and capable of producing a labeled container in which the label applied has no blister and has been fusion- 
bonded to the container at a high strength. 
45 [0008] The present invention provides an in-mold label comprising a thermoplastic resin film base layer (I) carrying 
printed matter on its front side and a heat sealable resin layer (II) formed on the back side of the base layer (l), said heat 
sealable resin layer (II) being made of a resin composition comprising: 



component (a): a polyethylene resin 


55-90 wt% 


component (b): a polyetheresteramide 


5-40 wt% 


component (c): a modified low-molecular weight polyethylene 


1-20wt% 


and 




component (d); a polyamide resin 


0-20 wt%. 
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[0009] The in-mold label can have satisfactory suitability for insertion into molds (suitability for label feeding and dis- 
charge) and be tenaciously fusion-bonded to container main bodies by incorporating a polyetheresteramide (b), which 
retains long-lasting antistatic properties and is nontacky, into the heat sealable resin layer (II) and optionally further 
incorporating a polyamide resin (c) thereinto. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] A more complete appreciation of the invention and many of the attendant advantages thereof will be readily 
obtained as the same becomes better understood by reference to the following detailed description when considered 
10 in connection with the accompanying drawings, wherein: 

Fig. 1 is a sectional view of one embodiment of the in-mold label. 
Fig. 2 is a sectional view of another embodiment of the in-mold label. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0011] Referring now to the drawings, wherein like reference numerals designate identical or corresponding parts 
throughout the several views. 

20 Structure of the In-mold Label: 

[0012] The in-mold label of the present invention is now described in detail. 

[001 3] Fig. 1 is a sectional view of an in-mold label for blow molding. In the figure, numeral 1 denotes the in-mold label, 
2 a thermoplastic resin film base layer (I), 3 printed matter, and 4 a heat sealable resin layer (II). If desired and neces- 
25 sary, the heat sealable resin layer (II) may be embossed to avoid label blistering after application to a container (see JP- 
A-2-84319 and JP-A-3-260689). Numeral 5 denotes a top of an embossed pattern and 6 denotes a valley thereof. 
[0014] Fig. 2 is an enlarged sectional view of part of another embodiment of the in-mold label. 

Base Layer (I) : 

30 

[001 5] Examples of the thermoplastic resin used as the material of the base layer (I) in the in-mold label include a film 
of a resin having a melting point of from 135 to 264°C. e.g., polypropylene, high density polyethylene, polyvinyl chlo- 
ride), poly(ethylene terephthaiate) ,or a polyamide, a synthetic paper which is a microporousfilm obtained by stretching 
a polypropylene film containing from 8 to 65 wt% inorganic filler as disclosed in JP-B-46-40794; a coated film obtained 
35 by coating the above described resin film or synthetic paper with a latex containing an inorganic filler (pigmented coat- 
ing material): a base comprising a vapor deposited aluminum layer formed on any of the above described films; and a 
laminate of any of the above described films with an aluminum foil. 

[0016] The number-average molecular weight of the thermoplastic resin is in the range of usually 10,000 to 500,000, 
preferably 15,000 to 100,000. Among thermoplastic resins, preferred are polypropylene. It is preferred that the thermo- 

40 plastic resin contained in the base layer (I) has a melting point higher by at least 15°C (particularly 20 to 180°C than 
that of the component (a) contained in the heat sealable resin layer (II). Propylene resins include, for example, polypro- 
pylenes and copolymers of a larger amount (at least 75 w%) of propylene with a minor amount (25 wt% or less) of one 
or more comonomers, such as ethylene. Among these, preferred are polypropylenes. Suitable inorganic fillers include, 
for example, calcium carbonate, calcined clay, diatomaceous earth, talc, titatnium oxide, barium sulfate, silica. Among 

45 these, preferred are calcium carbonate. 

[0017] Preferred of such examples of the base layer (I) from the standpoints of printability, suitability for label feeding 
into molds, and prevention of thermal shrinkage is a microporous laminate resin film comprising: a core layer (A) which 
is a biaxially stretched film of a resin composition comprising from 5 to 30 wt% fine inorganic particles, from 3 to 20 wt% 
high density polyethylene, and from 92 to 50 wt% propylene resin; a front layer (B) which is laminated to one side of the 

so core layer (A) and is a unixially stretched film of a resin composition comprising from 35 to 65 wt% fine inorganic parti- 
cles, from 0 to 10 wt% high density polyethylene, and from 55 to 35 wt% propylene resin; and a back layer (C) which is 
laminated to the core layer (A) on the side opposite to the front layer (B) and is a uniaxially stretched film of a resin com- 
position comprising from 35 to 65 wt% fine inorganic particles, from 0 to 10 wt% high density polyethylene, and from 55 
to 35 wt% propylene resin (see Fig. 2). 

55 [001 8] Also preferred for use as the base layer (I) is a base layer film comprising the core layer (A) and front layer (B) 
described above and disposed therebetween a layer for regulating the density of the base layer (I). 
[0019] Specifically, the above base layer film is, for example, a microporous laminate resin 1ilm comprising: a core 
layer (A) which is a biaxally stretched film of a resin composition comprising from 5 to 30 wt% fine inorganic particles, 
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from 3 to 20 wt% high density polyethylene, and from 92 to 50 wt% propylene resin; a back layer (C) which is laminated 
to one side of the core layer (A) and is a uniaxially stretched film of a resin composition comprising from 35 to 65 wt% 
fine inorganic particles, from 0 to 10 wt% high density polyethylene, and from 55 to 35 wt% propylene resin; an inter- 
layer (D) which is laminated to the core layer (A) on the side opposite to the back layer (C) and is a uniaxially stretched 
5 film of a resin composition comprising from 35 to 65 wt% fine inorganic particles, from 0 to 10 wt% high density poly- 
ethylene, and from 55 to 35 wt% propylene resin; and a front layer (B) which is laminated to the interlayer (D) and is a 
uniaxially stretched film of a resin composition comprising from 35 to 65 wt% fine inorganic particles, from 0 to 10 wt% 
high density polyethylene, and from 55 to 35 wt% propylene resin and differing from the interlayer (D) in the content of 
the fine inorganic particles. 

10 [0020] For example, the content of fine inorganic particles in the layer (D) is higher or lower by at least 5 wt% (prefer- 
ably 10 to 20 wt%) than that in the layer (B). Examples of suitable fine inorganic particles, contained in the layers (A), 
(B), (C) and (D), include calcium carbonate, calcined clay, diatomaceous earth, talc, titatnium oxide, barium sulfate, sil- 
ica. Among these, preferred are calcium carbonate. Average particle size is in the range of usually 0.1 to 30 um, pref- 
erably 0.2 to 20 um. 

15 [0021] These microporous stretched laminate resin films have a densrty of from 0.65 to 1.02 g/cm 3 . In these micro- 
porous stretched laminate resin films (l), printed matter is formed on the front layer (B) side and a heat sealable resin 
layer (II) is formed on the back layer (C) side. 

[0022] The thickness of the base layer (I) is from 20 to 200 um, preferably from 40 to 150 um. 
[0023] The thicknesses of the layers (A). (B), (C) and (D) are, respectively, usually 12 to 80 urn (preferably 20 to 70 
20 um), 2 to 40 um (preferably 3 to 35 um), 2 to 40 um (preferably 3 to 35 um) and 0 to 40 (preferably 0 to 35 um), 

Heat Sealable Resin Laver (II) : 

( 1) Components 

25 

[0024] The resin components constituting the heat sealable resin layer (II) in the in-mold label of the present invention 
comprise the following components (a) to (c) and optionally include component (d). 

(a) Polyethylene Resin 

30 

[0025] The term "polyethylene resin" herein is intended to include resins of homopolymers of ethylene as well as res- 
ins of copolymers of ethylene and other ethylenically unsaturated monomers. Examples of the polyethylene resin as 
component (a) include those having a melting-point of from 80 to 130°C, such as a low to medium density high pressure 
polyethylene having a densrty of from 0.900 to 0.935 g/cm 3 . a linear polyethylene having a density of from 0.880 to 
35 0.940 g/cm 3 , ethylene/vinyl acetate copolymers, ethylene/acrylic acid copolymers, ethyl ene/alkyl acrylate copolymers, 
ethyl ene/alkyl methacrylate copolymers (the aikyl groups have 1 to 8 carbon atoms), and metal (Zn, Al, Li, K, Na. etc.) 
salts of ethyl ene/methacry lie acid copolymers. 

[0026] Preferred are high pressure polyethylenes and linear polyethylenes each having a degree of crystallinity (as 
determined by the X-ray method) of from 10 to 60% and a number-average molecular weight of from 10,000 to 40,000. 

40 Optimal among these from the standpoint of adhesion to containers is a linear polyethylene obtained by copolymerizing 
from 40 to 98wt% ethylene and from 60 to 2 wt% a-olefin having 3 to 30 carbon atoms using a metallocene catalyst, in 
particular a metallocene/aluminoxane catalyst, or using a catalyst comprising a combination of a metallocene com- 
pound, such as that disclosed in, e.g.. International Publication WO 92/01723, and a compound which reacts with the 
metallocene compound to form a stable anion. 

45 [0027] These polyethylene resins may be used alone or as a mixture of two or more thereof 

[0028] The content of component (a) in the hear sealable resin layer (II) in the present invention is generally from 55 
to 90 wt%, preferably from 60 to 85 wt%. If the content of component (a) is lower than 55 wt%, the strength of fusion 
bonding of the label to a container during in-mold molding is low and blistering tends to occur. If the content therof 
exceeds 90 wt%. the heat sealable resin layer (II) has reduced antistatic properties and this may arouse problems in 

so inserting the in-mold label into a mold. 

(b) Polyetheresteramide 

[0029] Examples of the polyetheresteramide having antistatic properties as component (b) include the polyetherest- 
55 eramides described in, e.g., JP-A-58-1 1 8838 and JP-A-6-317079. Preferred of these is a polyetheresteramide contain- 
ing aromatic rings which is obtained by reacting 

component b1 : a polymide having a number-average molecular weight of from 200 to 5,000 and containing a car- 
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boxyl group at each end with 

component b2; an alkylene oxide adduct of bisphenol having a number -average molecular weight of from 300 to 
5.000, 

5 [0030] The polyamide having a carboxyi group at each end (component bl), used for synthesizing the polyetherest- 
eramide containing aromatic rings as component (b) (permanent antistatic agent), is any of (1) a polymer formed by the 
ring-opening polymerization of a lactam having 6 to 12 or more carbon atoms, (2) a polycondensate of an aminocar- 
boxylic acid having 6 to 12 or more carbon atoms, and (3) a polycondensate of a dicarboxylic acid having 4 to 20 carbon 
atoms with a diamine having 6 to 12 or more carbon atoms. These polymers (1) to (3) each are obtained by subjecting 

io one or more amide-forming monomers to ring-opening polymerization or polycondensation in a conventional manner in 
the presence of a dicarboxylic acid component having 4 to 20 carbon atoms as a modifier of molecular weight. 
[0031 1 Examples of the lactam which forms the polymer (1 ) through ring-opening polymerization include caprolactam. 
enantholactam, laurolactam, and undecanolactam. 

[0032] Examples of the aminocarboxylic acid which forms the aminocarboxylic acid polycondensate (2) described 
15 above include co-aminocaproic acid, a>-aminoenanthic acid, co-aminocaprylic acid, co-ami nopelargonic acid, co-aminoca- 
pric acid. 1 1-aminoundecanoic acid, and 12-aminododecanoic acid. 

[0033] Examples of the dicarboxylic acid which reacts with a diamine to form the polycondensate (3) include adipic 
acid, azelaic acid, sebacic acid, undecanedioic acid, dodecanedioic acid, and isophthalic add. Examples of the diamine 
include hexamethylenediamine, heptamethyienediamine, odam ethyl enediamine, and docamethylenediamine. 
20 [0034] A combination of two or more of the amide-forming monomers enumerated above may be used Preferred of 
those are caprolactam, laurolactam, 12-aminododecanoic acid, and a combination of adipic acid and hexamethylene- 
diamine. Especially preferred are caprolactam and 12-aminododecanoic acid. 

[0035] Example; of the dicarboxylic acid having 4 to 20 carbon atoms include aliphatic dicarboxylic acids such as suc- 
cinic acid, glutaric acid, adipic acid, pimelic add, suberic acid, azelaic acid, sebacic acid, undecanedioic acid, and 

25 dodecanedioic add; aromatic dicarboxylic acids such as terephthalic acid, isophthalic acid, phthalic acid, and naphtha- 
lenedicarboxylic acid; alicyclic dicarboxylic adds such as 1 ,4-cyclohexanediacarboxylic acid and dicyclohexyl-4,4- 
dicarboxylic acid; and alkali metal salts of 3-surfoisophthalic acid, such as sodium 3-sulfoisophthalate and potassium 3- 
sulfoisophthalate. Preferred of these are the aliphatic dicarboxylic acids, the aromatic dicarboxylic acids, and the alkaJi 
metal salts of 3-sulfoisophthalic acid. Especially preferred are adipic acid, sebacic acid, terephthalic acid, isophthalic 

30 acid, and sodium 3-sulfoisophthalate. 

[0036] The number-average molecular weight of the polyamide having a carboxyi group at each end (component b1) 
described above is from 200 to 5,000, preferably from 500 to 3,000. If the number-average molecular weight of the 
polyamide (component b1 ) is lower than the lower limit, the resulting polyetheresteramide itself has reduced heat resist- 
ance. If the number-average molecular weight thereof exeeds the upper limit, much time is required for polyetherestera- 

35 mide production because such polyamide has reduced reactivity. 

[0037] Examples of the bisphenol as a starting material for the alkylene oxide adduct of bisphenol (component b2) 
used as the other ingredient for forming the polyetheresteramide containing aromatic rings as component (b) include 
bisphenol A (4,4'-dihydroxydiphenyl-2,2-propane), bisphenol F (4,4 , -dihydrorydiphenylmethane), bisphenol S (4, 4'- 
dihydroxy-diphenyl sulfone), and 4,4*-dihydroxydiphenyl-2,2-butane. Especially preferred of these is bisphenol A. 

40 [0038] Examples of the alkylene oxide as the other starting material for the alkylene oxide adduct as component b2 
include ethylene oxide, propylene oxide, 1 ,2- or 1 ,4-butyiene oxide, and mixtures of two or more thereof. Two or more 
alkylene oxides may be added randomwise and/or blockwise. Among these, preferred are ethylene oxide and combina- 
tion therof with not more than 50 wt% (particularly 20 wt%) of one or more other alkylene oxides (particularly propylene 
oxide). Especially preferred of these is ethylene oxide. 

45 [0039] The number-average molecular weight of the alkylene oxide adduct of bisphenol as component b2 described 
above is generally from 300 to 5,000, preferably from 1 ,000 to 3.000. 

[0040] If the number-average molecular weight of component b2 is lower than the lower limit, antistatic properties are 
insufficient If the number-average molecular weight thereof exceeds the upper limit, much time is required for poly- 
etheresteramide production because such component b2 has reduced reactivity. 
so [0041] The content of the alkyl en © oxide adduct as component b2 in the polyetheresteramide containing aromatic 
rings (component b) is generally from 20 to 80 wt%, preferably from 25 to 75 wt%, based on the total amount of com- 
ponents b1 and b2. 

[0042] Contents of component b2 lower than the lower limit are undesirable in that component (b) has poor antistatic 
properties. Contents thereof exceeding the upper limit are undesirable in that component (b) itself has reduced heat 
55 resistance. 

[0043] Examples of processes for producing the polyetheresteramide containing aromatic rings (component b) 
include the following processes (1) and (2). 

[0044] Process (1): An amide-forming monomer is reacted with a dicarboxylic acid having 4 to 20 carbon atoms to 
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form a polyamide having a carboxyi group at each end as component b1 . An alkylene oxide addud of bisphenol as com- 
ponent b2 is added to the polyamide, and these ingredients are polymerized at a high temperature and a reduced pres- 
sure to produce component (b). 

[0045] Process (2): An amide-forming monomer is introduced into a reaction vessel simuitaneously with a dicarboxylic 
5 acid having 4 to 20 carbon atoms and an alkylene oxide adduct of bisphenol as component b2. The reactants are 
reacted in the presence or absence of water at a high temperature with pressurizing to thereby yield a polyamide having 
a carboxyi group at each end, component b1 , as an intermediate. Thereafter, the polyamide having a carboxyi group at 
each end as component b1 is polymerized with the alkylene oxide adduct of bisphenol as component b2 under a 
reduced pressure to produce component (b). 
10 [0046] In the above polymerization reactions, known esterification catalysts are generally used. Examples of the cat- 
alysts include antimony catalysts such as antimony trioxide. tin catalysts such as monobutyl tin oxide, titanium catalysts 
such as tetrabutyl titanate. and metal acetate catalysts such as zinc acetate. The amount of these esterification cata- 
lysts employed is generally from 0.1 to 5% by weight based on the total amount of components b1 and b2. 
[0047] The polyetheresteramide containing aromatic rings (component b) has a reduced viscosity (0.5 wt% m-cresol 
15 solution, 25°C) ol generally from 0.5 to 4.0, preferably from 0.6 to 3.0. If the reduced viscosity thereof is lower than the 
lower limit, heat resistance is poor. If the reduced viscosity thereof exceeds the upper limit, moldability tends to be 
reduced. 

[0048] The content of the polyetheresteramide containing aromatic rings (component b) in the components of the heat 
sealable resin layer (II) is generally from 5 to 40 wt%, preferably from 5 to 30 wt%. If the content of component b is lower 
20 than the lower limrt 1 the heat sealable resin layer (II) has insufficient antistatic properties. If the content therof exceeds 
the upper limit, the strength of fusion bonding of the label to a container is low. 

(rt Modified Low-molecular Weight Polyethylene 

25 [0049] The modified low-molecular weight polyethylene used as component (c) functions to compatibilize the polyeth- 
ylene rain as component (a) with the polyetheresteramide containing aromatic rings as component (b) (permanent anti- 
static agent) and the polyamide resin as component (d), described below. Examples of the modified low-molecular 
weight poJyethylene include those having a number-average molecular weight of usually from 800 to 30,000, preferably 
1,000 to 20,000. and containing in the molecule at least one group selected trom hydroxyl, carboxy (anhydride), oxy- 

30 alkylene, epoxy, and amino groups. This modified low-molecular weight polyethylene (component c) is preferably at 
least one member selected from the following components d and c2. 

Component d : a modified low-molecular weight polyethylene having a number-average molecular weight of gen- 
erally from 800 to 25,000, preferably from 1 ,000 to 20,000, and an acid value of generally from 5 to 150, preferably 
35 from 10 to 100. 

Component c2; a modified Jow-mo!ecular weight polyethylene having a number-average molecular weight of gen- 
erally from 850 to 25,000, preferably from 1 ,000 to 20,000, which is obtained by secondarily modifying part or all of 
the carboxylic acid or anhydride units in component c1 with an alkanolamine and/or a polyoxyalkylene compound 
containing at least one hydroxyl or amino group. 

40 

Component cl 

[0050] The modified low-molecular weight polyethylene as component c1 can be obtained from a low-molecular 
weight polyethylene having a number-average molecular weight of from 700 to 20,000 obtained by the polymerization 

45 of ethylene or the thermal degradation of a high-molecular weight polyethylene, by reacting the same with an a,p- 
unsaturated carboxylic acid and/or its anhydride by the solution method or melt method if necessary in the presence of 
an organic peroxide to thereby modify the low-molecular weight polyethylene. From the standpoint of easiness of mod- 
ification, it is preferred to use a low-molecular weight polyethylene obtained by thermal degradation, which can he pro- 
duced, for example, by the thermal degradation method described in JP-A-3-62804. 

so [0051] Examples of the a,p-unsaturated carboxylic acid and/or its anhydride for use in the modification include 
(meth)acrylic acid, maleic acid (anhydride), fumaric acid, itaconic acid (anhydride), and citraconic anhydride. Especially 
preferred of these is maleic anhydride. 

[0052] The amount of the a,p-unsaturated carboxylic acid and/or its anhydride used for the modification is generally 
from 1 to 25 wt%. preferably from 3 to 20 wt%. based on the amount of the low-molecular weight polyethylene. 
55 [0053] If the number-average molecular weight of the thus-obtained component c1 is lower than the lower limit spec- 
ified above, the label shows poor suitability for feeding and discharge. H the number-average molecular weight thereof 
exceeds the upper limit, component c1 shows a poor compatibilizing effect and the strength of fusion bonding of the 
label to a container is reduced. 
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[00541 If the acid value of component cl is lower than the lower limit specified above, it shows a poor compatibilizing 
effect. If the acid value thereof exceeds the upper limit, component cl has an impaired hue and this is causative of 
coloring of the heat sealable resin layer (II). 

5 Component c2 

10055] Component c2 can be obtained by secondarily modifying part or all of the carboxylic acid or anhydride units in 
component c1 with, e.g., an alkanol amine and/or a polyoxyalkylene compound containing at least one hydroxyl or 
amino group (imidization or esterification). Examples of the alkanolamine include monoethanolamine, monoisopropa- 

10 nolamine, dicthanolamine, and diisopropanolamine. Especially preferred of these is monoethanolamine 

(0056] Examples of the polyoxyalkylene compound containing at least one hydroxyl or amino group include com- 
pounds containing from 2 to 4 carbon atoms in each alkylene group and having a hydroxyl group at each end, such as 
polyethylene glycol and polypropylene glycol, and compounds of the structure formed by replacing the hydroxy) groups 
of these dihydroxy compounds with amino or epoxy groups, for instance, by cyanoethylation of the hydroxyl group fol- 

15 lowed by hydrogenation into amino group, or by addition of a epihaiohydrin (such as epichlorhydrin) to the hydroxyl 
group to introduce glycidyl group. Examples thereof further include polyoxyalkylene compounds basically having a 
hydroxyl group at one end and obtained by causing a compound having an active hydrogen, such as an aJcohol con- 
taining from 1 to 20 or more carbon atoms (e.g., methanol, ethanol, butanol, octanol, lauryl alcohol, or 2-ethylhexyl alco- 
hol) or a phenol (e.g., phenol, an alkylphenol containing from 1 to 20 or more carbon atoms in the alkyl group, naphtbol, 

20 phenylphend, or benzylphenol), to add an alkylene oxide. 

[0057] These polyoxyalkylene compounds have-a molecular weight of generally from 300 to 5,000 Although the 
degree of the secondary modification is not particularly limited, from 10 to 100 mol% of the carboxylic acid (anhydride) 
units in component cl have preferably been imidized or esterif ied. 

[0058] If the number-average molecular weight of component c2 is lower than the lower limit specified above, the label 
25 shows poor suitability for feeding and discharge. If the number average molecular weight thereof exceeds the upper 
limit, component c2 shows a poor compatibilizing effect. 

[0059] Two or more of the modified low-molecular weight polyethylenes shown above as examples of components c1 
and c2 may be used in combination. It is also possible to use a modified low-molecular weight polyethylene having aJI 
of carboxyl, hydroxyl, and polyoxyalkylene groups in the molecule. 
30 [0060] The content oi component (c) in the components of the heat sealable resin layer (II) in the present invention is 
generally from 1 to 20 wt%. preferably from 3 to 15 wt%. 

[0061] If the content of component (c) is lower than the lower limit, the compatibilizing effect thereof is lessened and 
phase separation between resins is apt to occur. If the content thereof exceeds the upper limit, the label shows poor 
suitability for feeding and discharge. 

35 

(6) Polvamide Resin 

[0062] Examples of the polyamide resin used as component (d) include (1) polymers obtained by the ring-opening 
polymerization of lactams having 6 to 12 or more carbon atoms, (2) polycondensates of aminocarboxylic acids having 
ao 6 to 1 2 or more carbon atoms, and (3) polycondensates of dicarboxylic acids having 4 to 20 carbon atoms with diamines 
having 6 to 12 or more carbon atoms. 

[0063] Specific examples thereof include nylon 66, nylon 69, nylon 610, nylon 612, nylon 6, nylon 11, nylon 12, and 
nylon 46. Also usable are copolyamides such as nylon 6/66, nylon 6/10, nylon 6/12, and nylon 6/66/12. Examples of 
component (d) further include aromatic-containing polyamides obtained from an aromatic dicarboxylic acid, e.g., 
45 terephtnalic acid or isophthalic acid, and either m-xylenediamine or an aliphatic diamine. 
[0064] Especially preferred of these are nylon 66, nylon 6, and nylon 12. 

[0065] The polyamide resin used as component (d) desirably has a relative viscosity (98% sulfuric acid; concentration, 
1 g/100 ml: 25°C) of generally 5 or lower, preferably from 1 .2 to 4. 

[0066] The content of the polyamide resin as component (d) in the heat sealable resin layer (II) is generally from 0 to 
so 20 wt%, preferably from 1 to 1 0 wr%. If the content of component (d) exceeds the upper limit, moldability into film is 
reduced. 

(e) Optional Components 

55 [0067] Any desired other known additives for resins may be added to the components of the heat sealable resin layer 
(II) in the present invention, as long as these optional components do not adversely influence the performances 
required of the heat sealable resin layer. Examples of such additives include dyes, nucleating agents, lubricants, plas- 
ticizers, release agents, antioxidants, flame retardants, and ultraviolet absorbers. 
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[0068] The heat sealable resin layer (II) has a thickness ol generally from 1 to 1 0 \im. preferably from 2 to 8 pm. 
[0069] The thickness of the heat sealable resin layer (II) should be at least 1 tim in order for the resin layer (II) to melt 
during blow molding by the thermal action of the parison of molten polyethylene or polypropylene to provide tenacious 
adhesion between the label and the molded container. Thicknesses thereof exceeding 10 pm are undesirable in that 
5 label curling occurs to cause difficulties in offset printing and in label fixing to a mold. 

[0070] As stated hereinabove, the heat sealable resin layer of the label is preferably embossed in order to avoid blis- 
tering during blow molding, as described in JP-A-2-84319 and JP-A-3-260689. 

[0071] For example, an embossed pattern having from 5 to 25 lines per 2.54 cm is formed, with the depth of the val- 
leys thereof being from 1 to 8 and being at least 1/3 of the thickness of the heat sealable resin layer. Embossing is 
w unnecessary for labels for injection molding 

[0072] )f desired and necessary, these in-mold labels may be subjected to corona discharge treatment or the like to 
improve the surface prirrtability of the base layer (I). 

[0073] Printed matter can be formed by gravure printing, offset printing, flexographic printing, screen printing, etc. The 
print may contain a bar code, maker's name, seller's name, character, trademark, usage, and the like. 
is [0074] A printed and embossed label (1) is cut into a desired shape and size by punching. This in-mold label may 
have such a size as to cover a part ol the surface of a container. In general, however, the label is produced as a blank 
for surrounding the side wall of a container cup, or as a label to be applied to the front and/or back side of a container 
bottle produced by blow molding. 

20 In-Mold Molding 

[0075] The in-mold label is set in the cavity of the female mold, i.e., the lower mold half, of a differential pressure form- 
ing mold in such a manner that the print side of the label is in contact with the cavity wall. The label is then fixed to the 
inner surface of the mold wall by suction. A sheet of a molten resin which is to form a container is placed over the female 
25 mold to conduct differential pressure forming* in an ordinary way. As a result, a labeled container is molded in which the 
label has been fused to and united with the external surface of the container wall. 

[0076] Although the differential pressure forming may be either of vacuum forming or air pressure forming, a combi- 
nation of both is generally preferably carried out with a plug assist. This label is also applicable to blow molding in which 
a parison of a molten resin is pressed with air pressure against the inner surface of the mold wall. 
30 [0077] The labeled container thus produced is free from deformation of the label (1 ), has tenacious adhesion between 
the container body and the label (1). and has a satisfactory decorative appearance with no blistering, because the label 
(1) was fixed to the inner surface of the mold before being united with the resin container by integral molding. 

EXAMPLES 

35 

[0078] Trie present invention will be explained below in more detail by reference to the following Examples and Com- 
parative Examples. 

I: Methods for Determining and Evaluation Properties 

40 

[0079] In the Examples and Comparative Examples, properties were determined and evaluated by the following meth- 
ods. 

(1) Determination of Properties 

45 

[0080] 

(a) MFR: in accordance with JIS K7210. 

(b) Density: in accordance with JIS K7112. 

so (c) Surface Resistivity: The surface resistivity of a label on the heat sealable resin layer (II) side was measured in 

an atmosphere having a temperature of 20°C and a relative humidity of 50%. 

(2) In-Mold Molding 

55 [0081] 

(d) Label Suitability for Insertion into Mold 

A hundred labels cut into a size of 60 mm by 1 10 mm by punching were continuously fed into a split mold for 
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blow molding by means of an automatic label feeder manufactured by Pentel Co., Ltd. in an atmosphere having a 
temperature of 20°C and a relative humidity of 40%, and the number of label leeding problems (feeding of two or 
more labels at a time or label falling from the mold) which occurred during molding was counted. 

£ O : no feed'nQ problem occurred. 

a: one to five label feeding problems occurred, 
x: six or more label feeding problems occurred 

(e) Strength of Fusion Bonding of Label to Container 
ro A label applied to a container was cut into a width of 15 mm, and the strength of adhesion between the label 

and the container was determined through T peeling by means of tensile tester "Autograph Type AGS-D", manu- 
factured by Shimadzu Corp., at a pulling rate of 300 mm/min. 
Criteria for practicaJ use of labels are as follows. 

15 £400 (g/15 mm): completely no problem in practical use. 

200-400 (g/15 mm): no problem in practical use although adhesion is slightly poor. 
<200 (g/15 mm): unsuitable for practical use. 

II Experiment Examples 

20 

Production of Polyetheresteramides containing Aromatic Rings (Component b) 
PRODUCTION EXAMPLE 1 

25 [0082] Into a stainless-steel autoclave having a capacity of 3 liters were introduced 112 parts of e-caprolactam, 105 
parts of an ethylene oxide adduct of bisphenol A having a number-average molecular weight of 1 ,000, 1 5 parts of adipic 
acid. 0.3 parts of "Irganox 1010" (antioxidant manufactured by Ciba-Geigy Ltd.; tradename), 0.5 parts of zirconyl ace- 
tate, and 7 parts of water. After the atmoshere in the autoclave was replaced with nitrogen gas, the autoclave was 
closed and the contents were stirred at a temperature of 220°C and an elevated pressure for 1.5 hours to obtain a 

30 homogeneous solution. Polymerization was then conducted at 245°C and a reduced pressure of 1 mmHg or lower for 
3.5 hours to obtain a viscous polymer. 

[0083] This polymer was taken out of the autoclave, placed in the form of a strand on a belt, and then pelletized to 
obtain a polyetheresteramide. 

[0084] The polymer obtained had a reduced viscosity fasp/C, m-cresol solvent, 25°C, C=0.5 wt%; the same applies 
35 hereinafter) of 1.80. This polyetheresteramide is referred to as B1 . 

PRODUCTION EXAMPLE 2 

[0085] Into a stainless-steel autoclave having a capacity of 3 liters were introduced 110 parts of 12-aminododecanoic 
40 acid, 16.3 parts of adipic acid. 0.3 parts of "Irganox 1010", and 7 parts of water. After the atmosphere in the autoclave 
was replaced with nitrogen gas, the autoclave was closed and the contents were stirred at a temperature of 220°C and 
an elevated pressure for 4 hours Thus, 1 17 parts of a polyamide oligomer having a carboxyl group at each end and hav- 
ing an acid value of 107 was obtained. 

[0086] To the oligomer were added 225 parts of an ethylene oxide adduct of bisphenol A having a number-average 
as molecular weight of 2,000 and 0.5 parts of zirconyl acetate. Polymerization was then conducted at 245°C and a reduced 
pressure of 1 mmHg or lower for 5 hours to obtain a viscous polymer. 

[0087] This reaction product was treated in the same manner as in Production Example 1 to obtain a polyetherest- 
eramide. 

[0088] The polymer obtained had a reduced viscosity of 2. 1 0. This polyetheresteramide is referred to as B2. 

so 

Production of Modified Low-molecular Weight Polyolefins (Component c) 
PRODUCTION EXAMPLE 3 

55 [0089] A mixture of 95 parts of a low-molecular weight polyethylene obtained through thermal degradation and having 
a number-average molecular weight of 3,000 and a density of 0.92 g/cm 3 . 5 parts of maleic anhydride, and 60 parts of 
xylene was melted at 140°C in a nitrogen stream. To the melt was dropwise added a 50% xylene solution of 1 .5 parts 
of t-butyl peroxide over a period of 1 5 minutes. The reactants were then reacted for 1 hour. After completion of the reac- 
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tion the solvent was distilled off to obtain a acid-modified low-molecular weight polyethylene. 

[0090] This modified polymer had an acid value of 25.7 and a number-average molecular we,ght erf 5.000. Th.s mod- 
ification product is referred to as C1 . 

s PRODUCTION EXAMPLE 4 

rnnot 1 In 1 00 oarts of xylene was dissolved 95 parts of the acid-modified low-molecular weight polyethylene obtained 
n?rciurfon Example 3 at 120'C in a nitrogen stream. To the solution was dropwise added 5 parts of monoethaho - 
arnS ove ^perS oHS minutes. The reactante were men reacted for 1 hour. After completion o the react.on. the sol- 
Z TZ me monocthanolamine remaining unreacted were distilled off to obtain a modrf.ed low-molecular weight 

£7 t'SSKSa hydroxy! value o, 25.2 and a number-average mo.ecu.ar weight of 6. 000. This 
modification product is referred to as C2. 

T5 PRODUCTION EXAMPLE 5 

.00931 A mixture of 95 parts of the acid-modified low-molecular weight polyethylene obtained in Production Example 
S 50 parJS an Suet of 24 moles of ethy.ene oxide to lauryl alcohol was melted at l*rC in a nrtrogen stream. 
eSS£- then conducted at a reduced pressure of 10 mmHg or lower for 5 hours to obtam a po.yoxy- 

alkvlene-modtfied low-molecular weight polyethylene. , . ... . 

mo£? Spolyoxyalkylene-modHied polymer had a hydroxy! value of 0.5 and a number-average molecular we,ght of 
7 000 It was a Ascertained from results of NMR spectrometry that the esterification react,on had been earned out quan- 
triatively. This modification product is referred to as C3. 

25 EXAMPLE 1 
[0095] 

r-M A rain comoosition (A) consisting of 67 parts by weight of polypropylene "Novatec PP. MA-8" (tradename; melt- 
i S S by Japn Polyene™ Corp. 1 0 parts by weight of high density polyethylene "Novatec 

HD mio^tradename; melting point 134'C; density. 0.960 gW). manufactured by Japan Po yen err , Corp and 
23 parte by weight of calcium carbonate particles having a particle diameter of 1.5 pm was me treaded with , an 
extrud J The melt was extruded at 250°C through a die into a sheet form, and the sheet was cooled to about 50-C 
Subsequently, this sheet was heated to about 153»C and stretched 4 times in the machme d.rect-on by means 
nf roiK havino different peripheral speeds. A uniaxially stretched 1ilm was thus obtained. 

« A rS ^ compironTB) consisting of 51.5 parts by weight of polypropylene "Novatec PP MA-3" (tradename, 
mlllg poirt T65»C) . manufactured by Japan Polychem Corp.. 3.5 parts by weight of h.gh densrty P°^W«» 
S £ a densrty of 0.950 g/cm 3 . 42 parts by weight of calcium carbonate parfcles havng a part.cle d,am- 
ete, of 1 5 1 ard 3 parts by weight of titanium oxide particles having a particle diameter of 0.8 ^m was separately 
me tteadeS'at^fO-C with another extruder. This melt was extruded through a die into a f,lm form and .am.nated 
To theTomS?ofthe film stretched in the machine direction to thereby obtain a laminate (B/A) cons.st.ng of a front 

IsfseTenJSrtsb'y height of a mixture of 53 parts by weight of an ethy.ene/1-hexene copolymer obtained by copo- 
ymSng eSene and 1-hexene using a metallocene catalyst and having an MFR of 18 g/10 m,n anc a densrty 
of 0 898 a/cm 3 d-hexene content. 22 wt%; degree of crystallinity. 30; number-average molecular we.ght. 23.000 
and 1 7 paTby weight of high pressure low density polyethylene having an MFR of 4 g/10 mm and a densrty of 
0 92 o/cm 3 was mfxed with 18 parts by weight of the polyetheresteramide B1 obtained ,n Products Example 1 
oi!en^ve 6 parte by weight £ a polyamide resin (UBE Nylon 6). and 6 parts by weight of the acid-modrt ,ed low- 
ScS wefgM SyetTylene C1 obtained in Production Exanple 3. by means of a tumbling mixer for 3 mmutes. 
52 r^uttin ^Sxture was" kneaded with a vented twin screw extruder set at 230«C and then extruded through a d,e 
into strands which were cut to obtain pellets for heat sealable resin layer formation (II). 

4) A composition (C) consisting of 51 .5 parts by weight of polypropylene "MA-3". 3.5 parte by we.ght of h.gh , den- 
srty polyeSSe -HJ580". 42 parts by weight of calcium carbonate particles having a part.de d.ameter of 1 5 pm. 
and^S by weight of t i anium oxide particles having a particle diameter of 0.8 urn and the pellets for heat seal- 
ed rSn Lyer to mation (..) were melt kneaded at 230°C with separate extruders. These melts were fed to a co- 
extus^dl and laminated to each other within the die. and the resulting laminate film was extruded and ammated 
ST^!d«?the laminate (B/A) consisting of a front layer and a core layer so that the heat sealable res.n 
layer (II) faced outward. 
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[0096J This four-layer film (B/A/C/ll) was introduced into a tenter oven, where the film was heated to 155°C and then 
stretched 7 times in the transverse direction with a tenter. Subsequently, the stretched film was heated at 1 64°C for ther- 
mal setting, and Ihe front layer (layer B) side was treated with 70 W/m 2 /min corona discharge. The film thus treated was 
cooled to 55° C and then trimmed. Thus, a microporous stretched resin film having a four-layer structure was obtained 
5 which had a density of 0.790 g/cm 3 and a thickness of 100 jjm (B/A/C/l 1=30/40/25/5 jim) 

[0097] Offset printing was conducted on the front layer (B) side of this stretched laminate resin film of the four-layer 
structure in an atmosphere having a temperature of 25°C and a relative humidity of 40%. Since the in-mold label sheet 
thus obtained was reduced in static buildup, it could be fed and discharged smoothly during the printing and no tempo- 
rary stoppage of the printing operation was necessary. 
w [0098] Subsequently, the printed label sheet was passed through embossing rolls to form on the heat sealable resin 
layer (II) side an embossed pattern comprising dotted lines at an interval of 1.27 mm (20 lines) and having a valley 
depth of 8 um. This embossed heat sealable resin layer (II) had a Bekk's surface smoothness (J IS P-81 19) of 300 sec- 
onds. 

[0099J The embossed sheet was cut and punched to obtain an in-mold label (1 ) (width, 60 mm; length 1 10 mm). The 
is surface resistivity of the heat sealable resin layer (II) of this label was measured. The surface resistivity thereof was fur- 
ther measured after the label was allowed to stand at ordinary temperature for 6 months. The results obtained are 
shown in Table 1. 

{01 00] The in-mold label (1 ) was fixed by suction to one half of a split mold for blow molding by means of an automatic 
label feeder so that the printed side of the label was in contact with the mold. High density polyethylene (melting point, 
20 134 C C) was melt extruded at 200°C to form a parison, and the spirt mold was then closed. Subsequently, air com- 
pressed to 4.2 kg/cm 2 was fed into the parison to expand the parison and closely contact the same with the mold. Thus, 
the parison was formed inlo a container shape and the in-mold label was fused thereto. After cooling, the mold was 
opened to obtain a labeled hollow container. 

[0101 ] The results of this label application are given in Table 1 with respect to the suitability of the label for insertion 
25 into the mold, the occurrence or non-occurrence of blistering, and the adhesion strength of the label. 

[0102] This labeled hollow container was free from print fading, and underwent neither label shrinkage nor blistering. 
The fusion bonding strength between the container and the label was 550 g/15-mm width. The evaluation results 
obtained are shown in Table 1. 

30 EXAMPLES 2 TO 5 AND COMPARATIVE EXAMPLES 1.4, AND 5 

[0103] In-mold labels were obtained in the same manner as in Example 1, except that the composition of the heat 
sealable resin layer (II) was changed to those shown in Table 1 . The results of evaluations of these labels are shown in 
Table 1. 

35 

COMPARATIVE EXAMPLE 2 

[0104] An in-mold label was obtained in the same manner as in Example 1 , except that the heat sealable resin layer 
(II) was formed from a composition consisting of 74 parts by weight of the ethylene/1 -hexane copolymer obtained in 
40 Example 1 , 24 parts by weight of high pressure low density polyethylene having a density of 0.920 g/cm 3 , and a mixture 
of 0.8 parts by weight of lauryJ diethanolamide and 1 .2 parts by weight of a sodium alkane sulfonate as a low-molecular 
weight migration type antistatic agent The results of evaluations of this label are shown in Table 1. 

COMPARATIVE EXAMPLE 3 

45 

[0105] The heat sealable resin layer of the in-mold label obtained in Comparative Example 1 was treated with 50 
W/m 2 /min corona discharge. Thereafter, water soluble acrylic resin antistatic agent "Suftomer 3200'* (manufactured by 
Mitsubishi Chemical Corp.) was applied to the treated surface in an amount of 0.1 g/m 2 (on a solid basis) and then 
dried. The results of evaluations of this label are shown in Table 1 : 

50 



55 



11 



Page: 11 



EP 0 949 599 A2 




13 



Page: 13 



EP 0 949 599 A2 

Effects of the Invention 

[0106] The in-mold label of the present invention can be easily inserted into a mold and gives a labeled container in 
which the label applied has no blister and has been fusion-bonded to the container at a high strength. 
5 [0107] The disclosure of Japan priority application Hei: 10-108452. filed April 6.1998. is hereby incorporated by ref- 
erence. 

Claims 

w 1. An in-mold label comprising a thermoplastic resin film base layer (I) comprising a thermoplastic resin as the main 
component carrying printed matter on its front side and a heat sealable resin layer (II) formed on the back side of 
the base layer (I), said heat sealable resin layer (II) being made of a resin composition comprising 

15 



component (a): a polyethylene resin 


5-90 


wt% 


component (b): a polyetheresteramide 


5-40 


wt% 


component (c): a modified low-molecular weight polyethylene 


1-20 


wt% 


and 






component (d): a polyamide resin 


0-20 


wt%. 



25 2. The in-mold label as claimed in claim 1. wherein the polyetheresteramide as component (b) is a polyetherestera- 
mide containing aromatic rings which is derived from 

component (b1): a polyamide having a number-average molecular weight of from 200 to 5,000 and containing 
a carboxyl group at each end and 
30 component (b2) an alkylene oxide adduct of bisphenol having a number- average molecular weight of from 300 

to 5.000. and preferably having a reduced viscosity (as measured in 0.5 wt% m-cresol solution at 25°C) of from 
0.5 to 4.0. 

3. The in-mold label as claimed in claim 1 or 2. wherein the modified low-molecular weight polyethylene as component 
35 (c) is a modified low-molecular weight polyethylene having a number-average molecular weight of from 800 to 

30,000 and containing at least one group selected from the group consisting of hydroxyl, carboxylic. carboxylic 
anhydride, oxyalkylene. epoxy and amino group, preferably a modified low-molecular weight polyethylene selected 
from the following components (c1) and (c2): 

40 component (d ): a modified low-molecular weight polyethylene containing at least one carboxylic acid or anhy- 

dride groups and having a number-average molecular weight of from 800 to 25,000 and an acid value of from 
5 to 150, 

component (c2): a modified low-molecular weight polyethylene having a number-average molecular weight of 
from 850 to 28,000 which is obtained by secondarily modifying part or said of the carboxylic acid or anhydride 
45 units in component (d) with a alkanolamine and/or a polyoxyalkylene compound containing at least one 

hydroxyl or amino group. 

4. The in-mold label as claimed in any one of claims 1 to 3. wherein the thermoplastic resin as the main component 
of the thermoplastic resin film base layer (I) has a melting point higher by at least 1 5°C than that of the polyethylene 

50 rain as component (a) contained in the heat sealable resin layer (II); and is preferably a thermoplastic resin having 

a melting point of from 135 to 264°C selected from the group consisting of a polypropylene, a high density polyeth- 
ylene, a poly(vinyl chloride), a poly(ethylene terephthalate) and a polyamide. 

5. The in-mold label according to any one of claims 1 to 4, wherein the component (a) is a polyethylene resin having 
55 a melting point of from 80 to 130°C selected from the group consisting of high pressure polyethylenes having a den- 
sity of from 0.900 to 0.935 g/cm 3 , linear polyethylenes having a density of from 0.880 to 0.940 g/cm 3 . ethyleninvinyl 
acetate copolymers, ethylene/acrylic acid copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl methacr- 
ylate copolymers and ethylene/metal methacrylate copolymers; particularly a polyethylene resin having a crystal - 
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linity of 10 to 60% and a number-average molecular weight of 10.000 to 40,000 

6. The in-mold label according to any one of preceding claims, wherein the base layer (I) is selected from the group 
consisting of i) a film of a thermoplastic resin; ii) a synthetic paper of a microporous stretched polypropylene film 

5 containing an inorganic filler; iii) a coated film of said resin film i) or said synthetic paper ii) coated with inorganic 

filler-containing latex; iv) a deposited aluminum film onto any of the above i), ii) and iii); and v) a laminate of two or 
more of the above i), fi), iii") and iv). 

7. The in-mold label according to claim 6, wherein the thermoplastic resin film base layer (I) is a microporous laminate 
w resin film comprising a core layer (A) of a biaxially stretched film of a resin composition comprising from 2 to 30 wt% 

of fine inorganic particles, from 3 to 20 wt% of a high density polyethylene, and from 95 to 50 wt% of a propylene 
resin; a facing layer (B) laminated to one side of the core layer (A) and of a uniaxially stretched film of a resin com- 
position comprising from 35 to 65 wt% of fine inorganic particles, from 0 to 10 wt% of a high density polyethylene, 
and from 55 to 35 wt% of a propylene resin, and a backing layer (C) laminated to the core layer (A) on the side 

15 opposite to the layer (B) and of a uniaxially stretched film of a resin composition comprising from 35 to 65 wt% of 

fine inorganic particles, from 0 to 1 0 wt% of a high density polyethylene, and from 55 to 35 wt% of a propylene resin 
and optionally an interlayer (D) between the layers (A) and (B), the layer (D) being a uniaxially stretched film of a 
resin composition containing from 35 to 65% by weight of fine inorganic particles, from 55 to 35% by weight of a 
propylene resin and from 0 to 10 % by weight of a high density polyethylene, the content of fine inorganic particles 

20 in the layer (D) being different from that in the layer (B); the base layer (I) having printed matter on the layer (B) side 

and having the heat sealable resin layer (II) on the layer (C) side. 

8. The in-mold label as claimed in any one of claims 1 to 7, wherein an outer surface of said heat sealable resin layer 
(II) is embossed, 

25 

9. A container comprising a hollow container having adhered to a surface thereof the in-mold label as claimed in any 
one of claims 1 to 8. 

1 0. A method of molding a container decorated with a label comprising fixing the in-mold label as claimed in any one 
30 of claims 1 to 8 in a cavity of a mold, introducing a parison, preferably made of polyethylene or polypropylene, into 

the cavity, closing the mold, and feeding compressed air into the parison to expand it. 

1 1 . The method of molding a container decorated with a label as claimed in claim 10, wherein the resin for the parison 
is polyethylene or polypropylene. 

35 



40 



45 



50 



55 



15 



Page: 15 



EP 0 949 599 A2 



FIG. 1 



3 1 




16 



Page: 16 



